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　　　Cr K-edge XANES spectra of various kinds of household articles such as leather products 
and chromate conversion coatings were recorded with a laboratory-type X-ray absorption 
spectrometer for quantitative analysis of hexavalent chromium species. The low energy resolution 
settings were found to be enough and suitable for the quantitative analyses with the spectrometer.  
The tiny but distinct preedge peak characteristics to hexavalent chromium species could be 
detected in XANES spectra of chromate conversion coatings with iridescent color, and the ratios 
of hexavalent to sum of hexa- and trivalent chromium species (Cr6+/(Cr6+ +Cr3+)) were calculated 
by the preedge peak height.
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Fig.1　Photographs of chromium-containing samples analyzed. (a) leather 1, (b) leather 2, (c) leather 3, (d) mineral 






























































と比較して 1―2%の強度の Cr Kα線が観察され
た．これらの試料をやすりで削り，銀白色の下Fig.2　Typical analytical procedure of a preedge peak 






























にて測定された標準試料の Cr K殻 XANESス
ペクトルを Fig.5に示す．今回測定した四種類
Fig.3　XRF spectra of leather and mineral samples. (a) leather 1, (b) leather 2, (c) leather 3, (d) mineral (fuchsite: 






Fig.4　XRF spectra of chromate conversion coatings (left) and the underlying metals (right: asterisk). (a) bracket 1, 













　四面体配位の Cr6+ を有する CrO3の K殻
XANESスペクトルを異なるスリットにて測定
した際のプリエッジピーク高さおよび試料前検
出器で計測された X線強度（ I 0 ）を Fig.6にまと





Fig.5　Cr K-edge XANES spectra of reference chromium samples with different settings. (a) High energy 
resolution mode: divergence slit (DS) = 2, receiving slit (RS) = 0.05 mm; (b) high sensitivity mode: DS = 4, RS = 0.5 
mm. 
Fig.6　Slit-width dependencies of preedge peak height 

















































Fig.7　Cr K-edge XANES spectra of reference Cr6+ - Cr3+ mixtures with different atomic ratio (a) and height of the 

















Fig.8　Cr K-edge XANES spectra of chromium-containing samples analyzed. (a) leather 1, (b) leather 2, (c) 
leather 3, (d) mineral (fuchsite: green muscovite mica), (e) bracket 1, (f) bracket 2, (g) bracket 3, (h) old wrench, (i) 























































1）　F. A. Cotton, G. Wilkinson, C. A. Murillo, M. 
Bochmann: “Advanced Inorganic Chemistry, 6th 
Table 1　The calculated fraction of hexavalent chromium ratios of leathers, mineral and chromate conversion 
coatings. 
Sample leather 1 leather 2 leather 3 mineral (fuchsite) bracket 1
Cr6+/(Cr6+ + Cr3+) － － － － －
Sample bracket 2 bracket 3 old wrench
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